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I. 


INTRODUCTION 


The NASA TrI-Unlv«r$Jty program at Ohio University 1$ currently Involved In 
the development of a low-^oit Loran-C navigation receiver for use In general aviation 
aircraft. This paper describes a set of programs designed to be run on the IBM System/370 
computer nt Ohio University. These programs are used to plot Loron-C lines of position 
(LOP) on any common map or ^ndard aviation sectional chart. The Loran-C plotting 
program JRPLOT FORTRAN uses a standard Calcomp-compatible plotting subroutine 
package for the Hewlett-Packard 7203A graphic plotter. 

This paper gives a general description of the features of the Loran-C plotting 
program. This program involves a simple add/subtroct method to calculate the LOP. 

Refer to Figure 1 . Included is a description on how to use the program and some methods 
of operation. 


II. FEATURES OF THE LORAN-C PLOHING PROGRAM 

The program will accommodate any scale of map desired. (Note; the larger the 
scale of the m(^ the more distortion will occur.) The program was designed for standard 
aviation sectional cherts; any larger scale then 1 ;500,000 is not recommended. 

Plotting may be done on any size chart within the limitations of the Hewlett- 
Packard 7203A graphic plotter OO" high by 15" wide). 

Four station pairs are calculated in the prograrrts execution where, for the 9960 
chain: (Master) controi for W, X, Y, and Z Is MALONE FL 30® 59' 38.7" N and 
85° 10' 09.7" W. 

Block address 1 Is the W-pair 

Grongeville LA 30° 43' 33.0" N and 90° 49' 43.6" W 
Block address 2 is the X-paIr 

Raymondville TX (X) 26° 31 ' 55.0" N and 97° 50' 0.1 " W 

Block address 3 Is the Y-poir 

Jupiter FL (Y) 27° 01 ' 58.5" N and 80° 06' 53.5" W 

and block address 4 is the Z-pair 

Carolina Beach NC (Z) 34° 03' 46.0" N and 77® 54' 46.8" W 

For best results only plot two LOP sets on a single chart. 

The time difference for each line of position is placed to the top or side of the 
chart, depending on the angle of the LOP, along with the station pair identifier. 
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Figure 1 . (ConMnued). 
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in. ACCURACY 


Ther* or* two aoureet of orror In the s/^m . Althou|^ the latltude/longltude 
conversion tubprogrann fokes into account the curvoture of the eorth, the plotting 
routine It purely linear, therefore, the larger the scale of the chart the greater the 
percentoge of error. The error for large scale sectionals Is opproximotely 1 1 0 ptec . 

The error for small scale geographic survey charts Is 1 5 p sec . The ether source of 
error It In measurement of the parameters listed below. These errors can be reduced 
by methods listed In Section IV depending on the ac ,.,iacy Hw programmer widret to 
achieve. 

IV. EXECUTION 

1 . The center point of the chart mutt be measured at accurately as possible . 
Then, the latitude and longitude must be token from that point . The proper form for 
entering Into the computer it: 

integer degrees integer minutes floating point seconds 

/ / — -.z=zr:l / 

#<’#space##spoce'^<' 

2. Then measure the number of Inches per degree of latitude and measure 
the rwmber of inches per degree of longitude . See Figure 2 . 

3. Then enter the increment that the lines of position should be spoced apart. 
Recommended increments ore: 

50.0 for standard sectional charts 
2.0 for geographic survey charts. 

4. Enter the actual dimensions of the chort to be plotted (see Figure 2). The 
chart should be no larger than 11x15 Inches and no smaller than 5x5 inches. These are 
the practical limitations of the Hewlett-Pockard 7203A plotter. When the program 1$ 
fini^ed executing, the chains will be located as follows: 

Block Adviress Station Pair 

1 W 

2 X 

3 Y 

4 Z 

it is recommended to plot all four cholns on o blank sheet of poper the same size as the 
chart. This procedure will help the curator 
the actual chart. 
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V. 


IMPROVING ACCURACY 


Hilt proc«dur« should b« noeosiory only whon thoro It a nood for oKtromo accuracy. 
To mako tho Loran-C plotting program moro occuratt, throo time dlfPoronco positions ora 
needed before execution of the program: the time difference of the center point, the 
time differences for a point left of center, and the time differences for a point right of 
center. Then It Is o simple matter to align the grid with the known time-difference positions. 
By adding or subtracting from the latitude position of th* center point, the grid will shift 
north or south respectively. By adding or subtracting from the longitude center point 
podtion, the grid will dilft west or east respectively. Another method of odfustlng the grid 
would be to odd or subtract from the Inches per degree parameters. Then the grid may be 
expanded or contracted respectively. 


VI. SUMMARY 

The Loran-C plotting program Is a sy^em of plotting routines and conversion 
subprograms. The program Is designed to accommodate a wide range of mopping needs. 
Ihe program may be easily modified to meet the specific needs of the current experiment. 


VII. ACKNOWLEDGEMENTS 

The subprogram TDPOS Is a program written by Joswtph P. Fischer of the Ohio 
University Avionics Engineering Center. The program was origirrally written for use In 
Loran-C data reduction. The subprogram TDS Is a modification of a program also written 
by Mr. Fischer. This work Is supported by the Notional Aeronautics and Space Adminis- 
tration. 


VIII. BIBLIOGRAPHY 

Loran-C User Hondbook, United States Coost Guard, May 1980. 


- 7 - 




I 

\ 

^ f 

■ I 

i. 

I IX. APPENDIX 

' I 

A. Llitino of JRPIOT Progrom 


8 


ruft JOPL^'T rntTiMM 


r»*MTfo 


r.rcccrrrrxrrrr «»nTTiM(; cunvfs w rrrrrcr 

n(4itTHt4ttOo»o^t?i>»n^t7i 
l^rOf9|,y>f»,709lfY2f?t?9(M 
MWPNSI'^N ^MFCn 

rr*i»»r*M 

CPM^oN/rHAfNG/9ri<?)t^^««^*an(m9nYf M 

rprrr^rrrrrrrrrrrrrf rcrr TN®1IT ^prTTHN crpp'*rrrPC’‘*“P^^^CrrPPPPPPPP'‘PPP'‘r 



W 0 TTFf 4 ,UI 


M 

0 OOW 4 Tf •♦•t»O 4 iT 00 t 4 TITtlO® OF PeNTOO POINT eO»«» 9*9 99 99 
OF* 0 | 4 , 4 nOFG,**fN, 4 FP 

MPfTrf 4 ,l?l 

t > 

0 noM 4 T(* *,*FNTrp f.ONG!T«tOF OF pfnTF* »p|NT*) 
»P 4 OI 4 , 4 HOFr,|, 0 TNl. 4 Fri 


4 

rnoM 4 Tf n, IX,t 2 f tKfFO.ll 

W»fTr| 4 ,m 



epoti 4 T(t f,fpMTF 0 N'INOFR OF fNCM *:4 »C« OFGPFF 

0040 ( 5 , 4)4 

WPITCI 4 . 14 I 

l%TIT‘)OeM 

t 4 

f;pQW 4 T(* t,*FNTF 0 NUN 0 S 0 OF |srMF 4 OCP OFGPFC 
0040 ( 4 , 4)4 

lONP.fT'lOF* ) 

4 

rp 00 «T(eT. 4 ) 

W 0 IT 0 ( 4 , 14 ) 


14 

BO 0 M 4 T( •♦•♦• INPUT INP 4 FNFNT 4 FTW 0 FN l.O.P,.*) 
0040 ( 4 , 4 ) 0 INr 
If f mp.PbVINC 



fP( 1 (INr.P,T.lO.O)XINP?-lO.O 

4 ««*(-l.O) 

TrP»TOBG 4 CN|N 44 Pr/ 40 , 0 )/ 40,0 
TfPUIOFGUININlPXFriMO.OIMO.O 
TAI L PlOT 4 l 4 iJ 4 , 1 ,l! ) 



*‘rrrrrrrrrrfff‘rrrr yiso rp'*p<*prprrrr^r^rrr*‘rrrrrrrrrr 

w«»!TPf^,n 

\ rnp^ATf •♦• . ‘FNTCP MPPITONT^I »'I WHK f os* | 

»r« 0 (^,?»XL«T 
» rrPMflT|PA,») 

WOfTfl*.,^) 

■» cooMilTf • »t , tpsTFP VF^TTPU GI**PN^fP*«* I 

•r^Of ONG 
1ft ^T»XL*t.o.1Y^ 

<l PNP.*XLP»»G-!.<> 

RHlOrf T''CG«.f>tfS*SFP PI, 

«*«■ 1 1 ocr, I ♦ ( « f s I cr t • I MO . f *'*• « « I gq 9 A s / 1 « p . 

vrP.YHT/?.o 
vr »t,xLPNG/?.0 

prcppppppppprrr.crrrrprrcrrrfrrcrrrrrrrrrrr.rrfrrrcrrrr.rrrrprrrcrprpprrppp 

^rrrrrrr^rrfrrrrrrrrrrr roMV^PGIHN Tf»*P '*1^®, rxrrrfrrrrrrrrrrfrrr''*^ 
P^tl TOSITOI 

OPDO^I tUtOFGPf «TN»^rr^*»o.) /#> 0 . 

OV90CI >t«tO^GI ♦f*MNI»SPPt/<^0,l/A'>, 

W"»Tr|A,IO» fnrG,*iTN,<Fr,I'>Fr.U«f**|.<Ff I 
10 tno‘»SJ{9 • ,*l(tTf T«JOF» *tP*.?. •t''‘|P.«TUnr.* , T? 

>f* •.!’.• *tr«.?i 

tr I ^,r.r,?o.G|r"TO 4^ 

o« 40 K-l,*,! 


fpooOOtO 

ipwonopo 

JPPOOO^O 

ta»f>oo40 

jonGPOP** 

.IPPOOO'iO 

JP0OOOTO 

tPPOOPPO 

IPPOOGGO 

f••oono 

JPPOOIIO 

i*'*f)ni»o 

IPoOOtIG 

fPpnoi40 

ISVOOfGO 

IPPOPl^O 

J«»001«f> 

Jp»00t00 

{•POOPPO 

tP0OO9| 0 
j«POf»po 
JP'OOP^O 
|R»(>A^40 
JVPOO’GO 
J9»00P^0 
|••0OP▼O 
J«»0PP«0 
IPPOOPOO 
|f»f»OGion 
J0»OO4|O 

fppon^?p 

IPOOP'tIO 

10000040 

jooooooo 

IO0OOO4O 

J00OOOTO 

)90f>00«0 

I00OOOOO 

J00OP4OO 

J»P00410 

IB0OO4OO 

IO 0 OO 4 OO 

JOO0044O 

10000400 

10000440 

IB0OO47O 

JB0OO44O 

10000400 

J00OO4OO 

|00f)O^tO 

J0POO4OO 

J00OO4OO 

(0000440 

.10000440 


-9 


OBIHNAL FAOE IB 

or Foot ODAunr 


*UEt J»n|nT r 


»^Hin ii«t?vF«^tTv KvtoNt*.^ funiwFF^ivn rPM»F* 


FI*K1*n 

r.T'^fKI-Kl 

TD(K)«TOfKt*C 

r,nr*> ♦'> l••AnAt«) 

rnfKI ■T'?fK|»n0.f>-CI Jt^oo-S^o 

C^NTfWt® IMAAA10 

WfflTf f&,^AMT0fK|,K>1,4) J••A044n 

FPO%lKTr* • f*T0S**t4f 14,?| J#»A04^4 

nr »«H>4 t7«|,4,| ItOAAfAO 

ccrrrrrrrrrrrrrrcfrfrrrfrcrrrrrrcfccrfrrffrrrrrrrrfrrrrrrrcrrrr^^rrrrrr .|•^no^'ro 
rrrff.rrrrrrrrrfcrr oat« (^uofdTfAN rffrrfcrrrrfrrffrfrrrrrx.rrcrfrrrrrrrrj»»o444o 


70 

40 

40 

49 

90 


i^cf'.nF.oir.nTo 4ooo 

JT.O 

trfT7.9t40, 100*110 
40 t.| 

J«7 

!’•! 

.17- *» 

r%ll 09T*IIX 
OPTO no 
too f«*» 

J«l 
I ?•» 

.n»i 

rni 44T<HIK 

'joTo no 

no fFnT.ro,4»cnTo 170 

T-4 

J«9 
I 9«7 
|7»1 

♦*9U ounxY 
r.nrn no 
170 f«4 

J»^ 

! 

J7«l 
r M I 


N'MOXM fT*T«T7* J* J7I 


oATayf 

144 Tr|ooB04m,0T.T4.0Kan 

fr.o 
I 4,0 

T7l«T0f !l 
TMf J»I»TO« Jl 
I »rM«4 

rrrf rr rrfrrprrf rrrrrrrrrrrrrrrrrrrrrrrr^crrrrrrrrrcrrrr»*f j»»ot 49o 

rfrrrrrrrrrrrrcrrrfCfrrrrrr «*i''TTTNr. i rrrrrrr*Tr^rr''rrrr»*<-rrfrf io»o|04o 


|••0O4O0 

IK4OOT00 

{••ooTn 

J••OOT40 

J4400T40 

|••O0''4O 

J0*n0790 

|4»00740 

ftB00770 

jti»00740 

|«»00‘’40 

J4400400 

14400410 

JM04440 

J440O44O 

J4400440 

14400490 

14400440 

J4400470 

14400490 

ft400900 

J4900404 

J44000IO 

J4»00O7O 

|t400O40 

|••00940 

1*900090 

f*9O0OA0 

I4400OT0 

|09n9O9o 

fO9P0OO« 

j*i»ni noo 
|*00| oto 


190 <*M I rONY44| TM,409* 044O9 , TF09P# , vr », vr , y| •* »f »» I , X,Y*9 , a » 

Tr»fF*i 

1, iri.Y 
''■»( 1 . f'* nx 

I 1,0 

rati TF4TI *l 9T,»< n»'0,Y,V,T4,fr**P»| 

f f I lOPTn I 4,9 


J440I 040 
JB40I090 
J990f 040 
J9O01OTO 
J4OOIO90 
14401000 

jo»ot no 


10 - 




OMin tJNfVFFSfTV WIONtr« FN';T»ir''*|Nn fF»lTF? 


r«tl FlflTfKtVt Tf>fN) 

TM| JF|*K!Nf ? 

f»FN«? 

fFf !•»-»!!♦ 

ccrrrrrrcrrrrrrrrrrrrrrf •iottim'*. » rrrrrrtrrrrr.fffrrrrrrr»Trrr*‘ 

n«o 

OF »n5 III • f f>c fi ♦ c •» I ^ f»* r 6 n, ♦> I /<V') , n 
nF*oFi?i*inFf,iFf "iTNuspri /fto.ni 
THi .i>)>rni n 

f ^ 

TH|J7I»TH|J?|-Xf NC? 

<*All rnMVFFlTH,FnS,'»*Ff»S,TRFtOF,vr»,vr®l,Vfl*,»T*l,»,V,*»,«l 

V7I 7,fF|«V 
V7(7,T<M«y 
r*«o 

r^u TPSTi wi dT,xi n«»'*,,x,y,n,fF»Fn*i 
tFm.r.F,nr,nT« 

TAU OtnTfX.Y, !»»FNI 
TPFM*? 

lFIT^-1 1^10, 1000, nOO 

rrrcrrrr^r'*rrrrrrrrrr»*r,r»‘r^rr^rrrfrrrr**»‘'*^^rrrrrrrrrrrrrcr^rf rrrrrrrrrrr 
frrffrrrc'T/Trrc^rc^'^rrrr N.|«i 0 FFff «0 nFrT|<^M ♦‘rrrrrrrrrr^rCf r.^r^r^<‘'‘^rrrr 
1000 urfr.«T»o,i 

|Ff I''.! T,?oir,nTn ioo« 
r,nrn n<iA 

looo HP! T«v.<7f 7,(TP/9n-v?i7,n«/in 

Ofi T^v,y7f 7, f T«/7n.y?f fp/xtl 
!•».? 
o''Tn 

foo«. »>Fi Tn*.x7n,M<*/7n-x?ii,i ir/on 

npf TAV«V7f |,f fr/7)|.V9(1,f tr/iM 

fP«l 

»^«'*,ir«^T»N7f on tay,»>FI T»»l 
^ MOl r • % 0 ^ (f »NGl. F* I F 0 . 1 / ■« . I ♦ I 00? I 

TFm FOOIP.I F.OO.I.OP, I HWOI P.oe.OI*. n I4N0I r,0P,i7^,» 

N.i^n.MNOiP.i r,’7o. I n f »''oi «i 
f» I I (0»'';iF.r,T.40.).0*tO,f ANOl*".! T.MO.M.no.f e,r,T, 770.1 

I r,i T.olo, nno''5;i»? 

100* 

^»'0| e»1,0 

rMttWrTMf f >1 

fproi 1 isiouiT 

• rn''nsi->ll 0 ?'',l 0 i 1,101 1 

10|| yrioy».l,|,0 

roil wij«rp fit ’fl.fr » ,( Ki«T*vnr 4 N| ,MP»OMT,rNH¥, »*w.i p,m»i *rei 
roil <rwOOi f|V?n ,ir|»0.7l,f Yl OT-IKO'^WN-O.?!) .MrfC.MT. t’rof | r 

>,MrMOO I 
r.PT« 1000 

|o?0 roM oji|MOPPin,7,v7|7,|o|,Mrtr,MT,rNMo,o»jr.| r,M®i «rrj 

roM ^ywnni f o.«,V?f ’,T®» . Mr fr.MT, for*>| 1 1 ,onr.| r.«trMoo| 

fr-<> 

l«»0 


f 


- 11 - 


jFFoino 

iF»«n?o 

lOFOl 100 
iFoon^o 
loooi ino 
joooftoo 
|••0|1▼0 
JOFOIlOO 
|F®01 too 
JFD0l?OO 

iooot?n 
JFF0|?’0 
IF0017X0 
JPP0I700 
lOPOIJ^O 
|OOf>t 740 
.|•«»0! >’0 
J0»Ot7«0 
| 0 ®P| 

|P®OI OOP 

f•F0l770 
JO»01 070 

iFoonoo 
iFPonoo 
fOOOl 040 
fonpiOTO 
jp®0| 7«0 

|»®0l ooo 
tP®01400 
JF00I4I0 
fP(»0|470 
100014X0 
)»»01440 
JO00I400 
IOO0I440 
|OOpt4t0 
|On014FO 
fOOOl 400 
|0»0| SOO 
fOOOl St o 
fooof «* 0 
.| 0 » 0 t sxo 
fOOOl S40 
joopioso 
IOOOIS40 
|0»0t S7rt 
jOOOfPOO 
I0»0f ooo 
|9»41 * OO 
.10001410 
I9P01470 
|9»m 4X0 
IPPOl 440 
JBS014SO 


Mlfi J«»irT fntTR«N c 


OHIO IIHIVF*SITV AVIOMfC^ FHOINF'R f VR rpwTF* 


fFfJT.PO.IIOOTn >010 


f»ic*€'»e»iT \iP »;r^rrrrf:rcRccrrorrrrc^rrrrcrrrrr 


Jl»»0l-i60 
0.?'' 

J»«»0^^O0 
J»P01 >00 
Jt®0! TIO 
HOOl T’O 
.It»01 T-^O 
J»*0! >40 
JBPOITSO 
}ff»0t?4O 
l«»POl>70 
jpspi7<yo 
Jp»m TOO 
Jt«*0»000 
IffPOlOlO 
JPO0107O 
JR001800 
JPPOI 840 
fP0018<;0 
JPOOfOfO 


ccrrrrf rrrr#*rrf:rc<‘rrrcrcr 

|O|0 THtt?l«rH(f >l«^VfHC 
THf J-M.TO! J| 

TPPNsO 

r»iL fnNVF«iTH,PoStOP«»os.fFi»«»n*,vrp*wr«»i,viP,inPi ,x«v,o,4t 

10*0 

F41L TFST|XL4T,n0N0*XfY,n,TFPPOP| 

IFin-l ) 140,?000,?000 

f.crrrrrc'T»‘C'‘'‘'‘»“'*rrrrrrrrc incophfht o'>wh *‘r.f‘rrrrrrrxrrrrrrr>‘rrxrrrrrrr 
?ooo ▼«!??) »Tnm 
j?*i 
fO*0 

?0I0 THf |>»«TM(T?I-XTNC 
TH< J?|»Tr>f J| 
fOFNsO 

r»LI fONVFRf TH,PnS.OPPnS,fFORnP,VtP,yrPl,YIP,XIP|,K,V,0*M 

?0»0 

roil TcSTI»l4T,XtOHG,X,v,n,fFBI»n«l 
TFf r»-n i40»?09o,><)Po 
r'Tccrrrrrrrcrrrrrrrrrrcrccr.rrrcrrrcrFrcrrrrrrcrr^TcrrrcccrrcrrccFrrrrrr jppoiflTo 
?ppp ron PtOTf0.0,0.0f-0» JPP0I880 

0000 rxl.t Pl0T(0.0,O.0,999l .|P»0|P90 

OTOP JPP01900 

FHO JPP019I0 

SIIPPCUTINF TnSfTOI |pot)|9>0 

^rrcccrrrrrcrcrrcrrrcc oat* fop tikf oiff. roNypROTon rr.crxrrrcrrrprcrrr jopoiooo 

OT"*FWOION T0!4| JPP01940 

7C.M *p oHf M,r.AYM,OM|W,GAHWtPHTX,0awx,PHTV«G4*(V,PmZ,0AO7 JRPOt 980 

OATA PMT'*,';AMM/n.T4SS00?T4l ,l.040R70724Z ,|RP0|O4O 

pATA PHfW,r,AMW/O.8|4O^9tS90,!.l8S089000/ IRP0I9TO 

OATA PMIX.OAMV/O.TZOOOATQTI^l.^ZI-A^^OOP/ fPPOIOpO 

OATA phi V,OAMY/0.594POST008, I, 099840019/ JRP01990 

OATA PHI7,GAMZ/0,408S47/.409, I.S249T8009/ |PPO>000 

OATA CO0W/1.07O724F4/ JPOOPOIO 

PATA r09V/-»,69fO9|C4Z JRP02070 

OA'A rOPV/4,»7|6IF4/ |PO0?00O 

OATA C007/9.71420SF4/ JQP07040 

TOM=A«rf ohTM,GA«»«A) JPP0T090 

To» u*rnow^4RriPMfWtnA»iMi-TOM jppo?04n 

rn( 9)sfnOY«AQr (PH1 XvGA9X)-TOY JR»070T0 

TOf-^lsrORY^APr (PHTVt gamy 1 -TOW JPPO?090 

TOf 4»sC09 7«-ARr CPMf 7,r,AM7l-TOM IRP07090 

RTTIIRM JRP02100 

p'‘rccorT'’':rcr;rrcTrrr.crrcfrrrcr.rprccrrrrcrrc;rcrrrcrrcrrcccrrrrrr'‘prrrr.r»’TjRPOTno 

crrrr.CTrcrrrrrrrccr.fp tfoting rout'nf rrrrrrrrrrrcr.ccccprrrrrrrrrrrrrrrrjQoo?i>o 


PMO 

«:U8PrUTIMF tpSTC XL AT, XI ONG, X,V, T0» t ppror* 

TP»X.GP.IXLAT-l.5niO*l 
TPIV.LF. 1.079)19*1 
TFCX.GF.f XlONG-l .on? 0*1 
TP»T. IF. 1.9)10*1 
TFnFP 9OP.F0.-1 )T0*? 

PCTtlPM 


)RP07T9P 

JR907140 

JRP07190 

IRP071f,0 

.IRP07170 

fRPOPlOO 

IRP07I90 

JRP07T0G 


- 12 - 




rfir* jupiHT C 


HHin UMTVr<tStTY <^VTnNTr,S PMfJTMYtPTMfJ f»SNTB« 


cfrff:rrrrc.rrffrrrccrccr.frfr '‘•ta foi» lar, • L<^r, rn«ivYi»^!W 

fswn 

^IWtnUTTNf OATAWV 

rri«<(ON/'‘HA INO/m t ? I • AA , « Of A I « •>« f A I ,<! Sf 81 

OEl f n«ll.9€) 


«?2!«u 


n€L»?»«A8.0F8 
AS«?.12T8A0AF4 
AA*7.l?OA28ieA 
inf n«A».o 
not P)*TA.0 
aO( A1«4A.O 
AP(4tsAT,9 
<\n(S)*4?.0 
•nf 4<»74.9 
aof T|s4i.o 
a«M A1«4<>,n 
HMf 1 »*4?.f» 
nM(71s4O.0 
9M( ^U44.0 
PM( 4)«^*:.n 
n“l9l*42.0 

OMf f.1«49«0 
0«*( 7)«18.9 
OM( 41*94.0 
r9ll»*90.4T 
r<;f 91*44.44 
rsf 4|*?T.44 

r«v(4).99.lf. 

rSf 4)=40.47 

T9f M«44.44 

r<!fT».|l.q4 

••Cf 41*40.91 

prriiQM 

FMH 

9l)4RnUTTNF DAT4XY 

rnMMnN/CH4IN0/nftt?) 4ltD4(4)vr9<4) 

OFLfl l*?9.9P4 

nei f 7i*4q.oP4 

aCs7.l?4740F4 

4A*9. I71049P4 

«r>r 11*47.0 

anf 71*94.0 

40(91*41. n 

*0(41*40.0 

*0(91*49.0 

40f 41.74.0 

*0(71*94.0 

*Of 41*77.0 

OM( 11*49,0 

PM( >j*40,o 

04(91*19.0 

04(41*49.0 

OP( 91*4?. 0 

OM( 41*49.0 




I8P077IO 

rrrrrrrrrrrr J4P07770 
78P07790 
J9909740 
J8P09740 
J8»07740 
JPP02770 
.IPP07740 
JR409790 
JR407900 
.I8O07910 
I8P07970 
|»P07940 
J4P07940 
|P»0994n 
JRP09940 
JPP 07970 
JRP07980 
JPP099O0 
JRO07400 
JPP07410 
JP®09490 
JP.»0749« 
J«|>0744n 
JRP07490 
IOP07440 
.|ffP074 70 
jP«O:9480 
|tP09490 
JPD07400 

JPPO’910 

|PP()>470 

JPP0799O 

IPP09440 

|PP0<>(;40 

IPP07940 

JPP07970 

JPPO7940 

JPP079PO 

JRO09400 

JPP07410 

JRP07470 

JPP07690 

IPP07440 

JPP09490 

IPPO7440 

JRP07470 

JPP07440 

JPO094O0 

|PP09?0O 

IPP07710 

JPP07T90 

JPP07790 

|P.»09740 

JPP07790 


- 19 - 




nmn iiNlvr^Sfry ci^-jf^ifFoiAK* rrMr» 



HMf 

r^ni»so.^T 
rsf 3i«ii.9^ 
r9|9»«90,9T 

r^f n«4S.«i 
r^m.47,?0 

opTtloV 

PNf> 

«ri|4PO||TiMr OATUVT 

roMM^N/rmiMo/nFi (2i,As,A%,4niPit'>MC«i,r«;f 41 

^Fl f n«39,9F9 

OFl.f ?».S4.0F4 

49«>.l?4?60P4 

4f.«?.12104SF4 

anm«47.o 

an( ?»«T4,o 

an( 4)»i4,o 

anf 4)>77.o 

aO( P1a4‘>,0 

ftOI4)»74.0 

'\0(7)»1«».0 

anf m*4T,o 

nM|M.47.0 

n«*i 7)«49.n 

nuf 4U0Y.0 

HMf 4U44.0 

HMf ^|.49.r| 

6)«49,0 
n^f 7)s5l.O 
nwf ^t«9Q,0 
rs( n=«;o.4T 
rsr‘>»a44.44 

r<;( a?a4F.9f. 
r^(4)s46.74 
4Ja40,47 
rcf A) *14.44 
rSf 71»07.4f. 

P4MI*l‘».14 

pcTUPai 

FMO 

<;iJ"P'^t>TfNF NFMOaK r»,T, !>♦ I,J?) 
rnviMn«(fr.M4fNf>/nFl f ?l *4S,a4,an|P),r)M (4) ,r^f «l 
TF f I7->) l0,-»0,40 
l*t 

t’*! 

TALI OATawX 
r.r^'nao 
* = 7 
1*7 



JFFD9740 
|•»(^7▼T0 
JAO07740 
JM07T90 
J9907990 
I9902910 
j||0«)?49n 
|9»*0?fl10 
JOO07949 
J990749A 
J9902940 
JVOA747A 
|499»44A 
19907490 
|9FO?900 
J9902910 
}n90?970 
J9907910 
I9907940 
j9B070t;n 
J9907940 
J090P9T0 
.19907940 
JO907990 
19901000 
19901010 
19901070 
J990101O 
|990194'> 
,19901040 
19901040 
,19907070 
J9907040 
J9901090 
J9901100 
J9901M0 
19007170 
J0907110 
J 9901 I 40 
J99011S0 
,19901140 
J99011T0 
19907140 
J99011O0 
J9907700 
IQP07710 
JO901770 
.10907710 
19907940 
I99017CO 
19901740 
,f9901970 
19901740 
J9901700 
I0901170 


**11**: rni| 7 PfiM r 


i|Mfv^*^^T^v S rAi»;r *> r»^* rr^*T«^ 


T?*! 

J?«? 

^Mi n^ratv 

<:nTn 4 ^ 

f f f f ^•^o. 4 »Grr^ 

i »4 

^%Thy 7 
^,nxn 40 
f *4 




f ^-r ^ 

J -**1 

^^11 n^T 4 V? 

4 <i orT'i^N 


r nvypp^ f nv QOifTf VP 


p»»o^^n 

fPPO^^^n 

JQDO^^^O 

i^»^-n 4 o 

Jpcio^^oo 

fto ^^400 

fPD 0^410 

J0®0‘^4‘>'> 

JRP01410 

|QtiO*»440 

JPOO-^4^0 

|pr*oi44^ 

jrp 014^0 

|»»»014^^ 

fP®')‘l 4 O 0 


r MO 


jRPO^P:>n 


cipori|T fVP '*P\MfFP( 

0?MrM<;fiv TMf 4) ?| ^ppp^^f >» 

r«| I TM,r>^Pf^Pnn^^ frppoo ) 

nr 

I 0 K l«POS(K ) 

Y*rf''n^f>)-xto| )f*PWypo| 

y=f (nn<;f ||.vT''|yM4.yf.P 


-»0 oriifoM 





|DP 0 *tP| n 

|OPOyP 40 

JPPOlPSf) 

fOPO^SA'^ 

|OPOy^*TO 

JQPOtSqo 

popoi*;no 

jonO >400 


d 

t 


5 




r »• P t 




n.ifn ' 4 VI''Mr*< PNS^^TP" fV^ fCVTPP 


^ipt*ri(jT fue T I ■*■'•< jeopno) 

nf'#rv<i!‘^N TO^vt •>»<<•» 
tw*M » »i» ,n»M» ‘»),«ni if«c 1 n »rti n*of 1 1 > , 

t! n n *▼'»(> *'^er'ru'»»f 

jf»r»( ?) 

r _ 

VI «<»♦/, 

r _ 

r''*»'*r'*'/f:HATMn/pr« . ^^ # 

r - 

'■ . HP-.fM r^frPPe^^•^p ®''SfTTO*' 

r _ 

no 1 fTi,** 

f » ) anopn^ ( f ) 

none * n 

1 »^P*M n a ( r%pi> 0 ? I f <_OP f'f n ) ,p 
frooro-^ 

n\n^t ) f I 

• 1 .0-A6/1* 

/'•'P=t( 1 , ■'♦•Al V+V14*A1 VI 

S14*A14K?.0 ly. QJJ 

-%0 «ULnv 

n>^4s( AtV*A 1 A 1 / 1 ^.P 

Ai’^sAl V*A14 

'«;oaA«; 4 / 4 ,^ 

or < = !♦>< 

TP< AOC'I n> 4 ,l •»ftt !’*> 

l?A 8 »'r,(if )=pn*an|K »-o •**o*»( »f )_o ^*r^f V | 

'TV TO I >» 

*‘ir ft- isPOPAflfK )» 0 M*oMfK|»»^*rof Kf 

}pn rr^iTfMifr 

• I ?a ( av'f 1 )-»vr I*; 1 ♦ A *''*,< 4 \ \ 

8 f 7sAOC( 

f F f A1 ?-o,POOPl ) ■'♦ ® 

■r AM-S-1.P 

/«rv tp r> 

fl * 1 1*1 

r - 

r _ )^P0PPV^M^TC on^fTfr’N^ AM'' ST'Tfov ppnP'A TNATP^, 
q «"M irra^rf t I 

r( 

rrf ;>^r^Mr,f 4) 

r(i) = ^fNirnn 
r C4|*^r^ri rf 1 } ) 

rf >;|srf ^)/Pf4| 

*" f ^ f c f II * (I . n- ^ 1 4 1 

c # 1 ; I - ^ f M f A 4 I 


rn?^oonf 

f ( 

tnrn'»O0O4'> 

rnnoo^«»^ 

^>1 rr)9Q^^yf\ 

T^»on| I 
Tf> 00?>1 

Tn »001 
rni>oof AO 
▼nc>oo^ 40 
TOf»oo| 40 

▼ nf>O 0 l 
TOttOOl 

i nf^o^'l 90 

▼ 0 f» 00'>'>0 
^^000710 
TOf> 0''^‘>0 
Tnf»of)?TO 
T0*>OO->40 
roi>oo7«;o 

▼ 0 f» 00'>40 

To^n^'^^o 

Tr>D 00‘>00 

r^of>f>yr)n 
TOPOO-t f 0 

Tonoo ^?0 

Tnnno‘»/.o 

TOftno*»cn 
rpprio'»<t 'y 
T'^PO'^'i 
Tr>f>om«o 
rnooono 
T'>f» 0 '>AOO 
▼ripoo4j o 
^f>nnn4 

tooooa^'^ 

TO'^O'^A^O 

TOPOOASO 

T^o 0044 '^ 

Tr|P^04T<l 

T0»00A4O 

ro'iooA^'o 
TOP00400 
T 00094 ) O 
^9P00S-»0 

T0»004^n 

^o'^ooq/. ^ 
Ton 00 S 4 0 



r n R J 




iivTvr ^fTv rrMTTo 








rrf4)«rr>^(rrf in 



**R f «»»rrrn/rr »♦) 

^ssa. 

rnnoi^on 

»!*»« ^r^M(rn ft) ) 


♦*'“( A).«;!MM<s?) 


rr (lA?) 



f»! 


T^no^^/.n 

r,n rt' e. “lo 



n efo) = A‘<‘? 


rn90Of 

f n'>)»^'**> 



r(n)«<t&^ 



''f' i*' i*i*n 



»f JlsF) )» 


rno'\f\7f\f% 

It «c ))^r'-j j) 


0 

rf 1 )3«v<‘,(*;i 



r 



?rn I «^^r.f T) 


rry9>nf)f\^ 

'Tf -Jlr^M/^fft) 



r(^|i;crMfFnn 


T'^ooo^**^ 

Ff/'.)=r'*^f rf n ) 



'■('•rTf 


rr>*>^r>Tqn 

c('*)«ic(sn*n ,o-A» 4) 

* 

r^nfy^yrify 

»' ‘>*ATAVf Ff O) » 



r ( <,)-c fNf A*.->) 






rrf na«;fNf'*<'n ) * 



Tf4)T<‘'*<:('-r M ) ) 


rnoo'v^ 

rr ( ft) s'T ( ft » /'■r f A » 


T^’yryntkr^ry 

rrf 0)-(rr(5n*f 


t 

%4?T^TAMf '“R fft) » 



rr f ft) aft f ftftft) 


T r^ri 90 

rr ( T» r'--*ftf Aftft) 


f r>n 

T »■> 


^ 'in ^0990 

rr rr ft-x^ 


1 9 

1«) r(i)-A-»ft 


T^9ono*>o 

c ( n) 


ronH‘^O'19 

r 1 n ) ^ ft ft ft 


▼nnn^Q4 i 

ft) )*•),)) 


Tonnoo«^A 

rt 1 )rF» n 


r '19099A0 

ft) «» )) = '*'•( 1) 


^•>9909 ^9 

ft**) n«ft( 1 1) 


T^onoonn 

T'M ft)a**Mo J^rf I ) ) 


T09 no'^'in 

nr 4 ft ‘'^Ifft 


rnoniO'iO 



TOnoirM/> 

nrnrf m )«acr A ( 4 ) f rtn ( •« ) 


T^nOI ^90 

4ft r^f v),qeTAru)»PC')Ft (*«) 


▼1901 ^90 

I ''ft*f( n xopono ♦ 


rnnoi l'#l 

tnr\/f ■»! snoQOn 


▼ onni o«;9 

T »rvai 


▼ 0901 ooo 

ftnprnoMf j ) ♦•nPMl « ) ♦'*r»'>f t») »ni>Mf 


▼ 0901 o'»o 

f r ( ftrp m,«)4, ft’ ,* 


TO^Of 0*10 

pft nr ftsl,ft 


▼ 1901 090 

frfnpnft^n 


t'OOOl 1 oo 


•18 


fl r I Tf>f%p^ 


rnoTPAW 


«mn ffVfVPP^fTV rMOTMrri* rr%frcr' 


oi^nofKi^^tniiripnf If 

r.r TP 

^4 0 K|«o^PORn(i< ) 

rn\|TfiH|C 

1 IrQA'l^n » 

r f 7 ) r O 1 f>P f -M 

A*>P*- !.l 
P4 

rf /,) = rn^f rf \ } ) 

rf S)sFf 

K^-A1 4) 

f Ml ) 

fT( A^-^l 

r|T)-ri^r ^A->| 

04, rr^ I) I) 

f *1 
CP Tp 
Of) r !* A'^s 
r A'#^# 
r A 

r ^ A I s ^ T 

np g? 1= 1 1 ^ 
f •1-'“ ( •! 

T r4 

Cf' f»' 

AS rc-A-^q 
r i; S » A A 
r Ar AAR 
r 1 1 A .- A A 7 
AO S) Jtrltl 

RA rr f I 

f s 

-n ro i; 

RS r 7 t A OR 
r A - «s A A 
^Pr A A R 
r J 4 47 
TTf ^ 1 M R7 ^oa^ro 
R1 

r n=ro 
n ?^rn 
r 1 ^ i-r I -IT 
pr AO 

41 rrijisAMI 
f ^A 

r,o rn t; OA 
RR T7*A1R 
r o- A44 
rnc A4S 
r ^ AO- aA*^ 

r I A-TM( o)-r ( \ n-r f I ? )*r Ml ♦•n 14-'^*'! 
r I t.r ^ 1<rA4 

r|o-^Mf n-Af<i|-Af! n-n 


TAA^^I I 71 
rnPifMi 
TA<iA| f 41 
rniAi j 10 
▼IPIIMI 

?1PH I 71 
THPOI I 11 
▼nil 1 11 

taaA\ > 1A 
T171|7f 1 
T'>111?^1 

TlAOMip 
TAAA| 040 
7A01MS1 

T1011?41 
TAA01 ^ 01 
moot ?ii 
non oil 
TIPII 111 
T AOU O^ O 

rnooi o oo 

r aa'o^ 700 
T AOU 140 
TAflil ISO 
TAOll ISO 
7001^070 
noil i?io 
T IDll OOO 
TTOilf 400 
TAO01 4! 1 
non 4 
T A001 Al O 
T100| AAA 
T Aon 4^0 

▼ ApOl A AO 

71OH400 

r oo of A <»1 

T0A01 All 
T AAOl A O^ 
▼lOll R| 1 
non loo 
TOOlf so 0 
T Of>n R4 0 

r OOOf RRO 
TIOOI SSI 

▼ AT n 4 70 

Toon RIO 
TOO Of RIO 

TOOl|410 

Tr^90f 410 

o| TAOOM^l 

TOOlf All 

1 ) TOOlf SAl 

T OOOf SRO 


rfl 

rnoni; r» ^TP\v r '>»fl'' 'l»tfwro^fTV 

fkiceo t>|^ rfr%«rrf> 





r»*»r 4 



r »n«r T*r 



r?4*r 10 



'•?T«I (r-t-f 4|4fr74-<*-»M4f r<» > 



t«‘Y.r4t*t'‘t V*oUfr^-rf |•fr.•-rtMt 

T*>0a!T1f| 


27/r^o 

rno^>jT7n 


r?4*(r?4-r <»44.r‘^04f'‘^.'‘An /<rs-r?t 



or T^' \'»'> 



r ♦rin4-re| r*| 






!r»-M n |-r 1 04-oFi » n 

Tot'll *770 


r7'i«n«444 

711#^ 


r>«,r 



r?4»r4 



r ,■*•?« r T-r 9? 

fl|0 


r 2 T,f r?*(r>4-r ?4J*r»‘»*>lf 4»r*|4r4*r»4-f4*r>^l 

▼OrtOI P70 


r •»o»»r'»*fr4-rowro*»r«-r4|»r«*f 0-r4*r4| 



r-»A<sr >‘»/r 70 



'‘7«afr>‘<-r244r70*^fr7-r4n/fr4-r7> 

oi;o 

I ’0 

riisf 4S4r44«M. '^•11'') V» 1.0-4 !«*»;» 0)*r» 

r 


«*7 7«r A>;*44| / M 

T'^rtnf # tr^ 


r ) 



**74*l-r74/fr 77«:r| 4 » j y 



rn 1-pcn 



r ( ■*»rrf 7»«,r.04 

n f 


fri n ^7,00, « 74 

r no^l 07^^ 



0 »7 


r.p TP «4 




rnfini nqn 

r . r f nOMT, itT'I***' T^ ^•'** '»'^'ITfV'‘, 


r - 


o»o 


»ff f'^^Vf n ,»ir, Tvn< t ♦ TP 7ti*< 

rr>pOf oqr> 


frf f Pov» 21 .Mr, f vof 7nor to 7ti7 



TTf 47<;(oov«n-»'wM(ni,r,T,o,nftr ▼o 77^7 

7»^»f^7O70 


Trf4»<iP^Vf7|-rw‘M?M, O’.o.nr.p to 7717 

Tr>P^77 1 0 


fpon |*f n»m*ir 

▼ '>•^7070 


on 070 1 = 1,7 

T'>f»^707O 


TTwom *Twof n 

^r>»^n7A4^ 

0^1 

pnK,l T 1 s7 f vnj T 1 4-rwMt f ) /fO.o 



prTi|p‘< 

T*>t>070^^ 

r ^ 


T»^i»q7r>7f^ 

r ^ rrvtfM»if TTcq^TiCM^. 

rn?»^7»>qo 

r ^ 


Tnf»070O(i 



▼ '^7r>7 • 


nprif u| 



noTjf V) s'l.o 

70 



T07O-*! ^0 

7^1 ^ 


T0OO7I 40 


f Tr»?r f TrOfI 

T^007| qo 


ir I 

T0O07f 


f roDoOff 

•^00071 70 


i?rT»r M 

Tnr>^7| BO 

} U 

»*«’! n 

▼OO07 | 00 



T 07 07 70^ 



riiFi T»>on< 




UNTV*'»^f»V ^VfOMfr^ FM(5f vfrotvr. ffVTe-» 




TOP 07710 


w*n*«r,f /oo 

TOO07770 



TPO07770 


rwHstwofMi 

T0D07740 


nvH«w-rwn 

TPf%0*740 


ev%lsnvi^«fiO«^ 

TPO077(^0 


••W^I*«I«4RSC*=W^I 

TriO077?0 


frfrw^l «n-^0«OOQ^ 14440 

TOO07^l|O 


«“w^r^i»o.o 

Tni4fi77O0 


?rf I 7n(N|) |4»?0t 44 44^4440 

TOO0710O 


iWOf ^t«^WOf ««|-l 

T0®0711o 


OH TP 4440 

TOO07170 

4q‘*-> 

fVOfvt«t^r>f M|4*t 

TOO07770 


rrK|Tfv*|r 

(7*1107140 


OP TP 0^0 

TOO07140 



tp*071*o 

^ j*>yr<»^r v^of««^r^, 

t**0O77* 

r . 


TP0071*0 


1^1 

TH*0^1O0 



TOP07400 


^ls*q«;o-q40 

TPO0741O 


r-i4-r^«<;(r44| 

TOP07470 


fri 1 

▼**07470 



7**0*440 


OP Tn 

▼0707440 

•^01 


70007440 


T*^f 414) 40#.,«;0Tt«04 

TOPO'^i^O 


10000104 

TOP07440 


Al^.oiMf 4|4) 

TOP0740* 


MOtHp<;c 4I4J 

TOPP74*0 


MO*r (# itrrr^l 

r**P7ii o 


^^p*rfT|nrrf T| 

▼0O0747O 


«M04«4->otMo 

T**0747* 



▼0*0744 1 


^?o, ( 4‘>0tl f M /47-I 

TOO07*4O 


•74-f . o-471*4?i 

t*«074«.o 


4->4rqo^ TMf ^y^) 

▼ ***74 fO 


h 7#*- • *»»;#470 

roo07S*o 



T*P07400 


^7qa^ 71 /477 

70*07410 


•7^»174«474 

▼0007*10 


1 #4 77* 4 4 7*4 04^4 77 1 

▼0*07470 


471^^ 74% ( 4 41* 474^44 1*4774 471 ♦447*47^*4741 

TOOO7470 


47 7-^|^*410*f-^«7*47l*4:>7| 

T**07440 


4 7 1-s 4 .70^C 4S4*474^444* 471 *4 77«447*4 7^# A7*.444*47^* f 4 71**71 1 

▼000744* 


4 74k 4 1 0*4 74* t 4 47* 4 74* 477«. 4*; 7* 4 77 *4^ 1*4171 1 

▼0*0744* 


4^S«f 410*411 *477*417*4741*44*44 

▼0P07470 


414* C 441 * 4 7q 14 4 10* (-447*4 77-41 4*41 4*474*^7 71 

▼OOO7440 


4 7 ?*• ^4* 44 7*4 704. 40 0^4 77* 44 14*41 4*474*4*41 

▼**07400 


41**(414*^17)*471*4«/ 

▼001*7*0 


llOrOTMf 47*1 

▼ OPI07 ▼I 0 


A40*rP4f 474| 

▼**0777* 


• 41 - f rr 141 *Pf 7 1-440*r (4 1 *<*r f *1 1 / ( 470^rr i 7 M 

▼0*077*0 


441 1 «^1 Ot 40O,«;i .1 

T0O07J40 


44 1 * >, 07001004 

▼0*0774* 


21 




^10 

1 ^ 9 ) 

rr TP r^i 

«l? trf 

^14 T^f 

«;|T « 4 *ia»t-^ 4 ^ 
rn rn 

f rf %4-tl 

A44«^»^M44^I 

^4*^nrnr^f 

^ 44 *n ^^/! 4 f) 0,‘^44 
frf 444-1 r)0.0) 

f;n TO 4 Tf 

4T4 44^»»41 /444f4?44‘^4n'#4 
^-•T 444«»lS/^4 

m Tr^C 1 ? 

Q<) rrT‘|Ofk» 


flMfvr®4TTV ppMTCo 


T^#0^?40 

T*># 0 ^TTO 

TOO09414 

T 0 <» 0 T 440 

r^of)yp^r) 

r^fiO ^«44 

TOflO^^^^ 

)0 

4 

TO»%^?OT'\ 

TO^ 0^040 
▼Ort 4 T 4 I 50 
TO*» 1 '» 04 '> 
r n'lOTQ ?o 
TO’^OTOtlO 
T'^^^TOOO 

T'^*»0401 

f 

f 


r MH 



SowpU Chwti wtrti Him of ^xiHoo 











Nomi r<, 
X}(l)3H Ifi 


Cit> 


W k t\i\ 




* Ihuni 

Mt ' 


5ARU AvlATin 












